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PROBLEM TO BE SOLVED: To provide a surface treated aluminum laminated sheet capable of 
being enhanced in adhesive property of a resin film without using chromium and capable of being 
reduced in production cost. 
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D ^ >- h U^^^fiiiaSTJba^C'Al^tJcOM-ffi 
%1t\%nm^. ^ ;P AS: 5^ 5 ^— KT -6 t , 2e 

— Xffiffi0^ffiffl.ST;U^ - A8tJB«*«»ie»n-5. c 



± ic titfis :7 ^ 71/ A b . BE^ n-7i.^>&^^ uxr 
;u^-':7A^«-±tc:«^i&:7^;i/A^iojETTi»^$-^-5 

UT»etl>S:^®i8iaT;P^ :::'i^Alt««diS2tf->; 
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^Mi8iaT;P5r:'?'A«S«7&^^?^^lKapS-gE^T^:i 
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®Marji'^-i:7A«[»«s:iifc:$^>^^(i^^2 e-x 

;UA75t||tJtbT^^$n'5|5^tt^^i^|-j»fcLTVi 

i&7^;PA35«iwd«nT7jLif-u >i$^i:flitfn^^^tt 

\zfx^'oif^^ifif&^.^n^ o ifc. 'J>l8fe^n;>c — h^a 
aic^ffi$n«i5^ nAtt, ^ U < ifi 

SJcf^A>t^i^iLT#ay>i^DAi^(Dieis^dt||^ 

<u-DXi.^^rztb. ^^mtvxm<Dum:3xhifim< 
f3i'DXL^\^^mmmxf3i\^'^, 

[0 0 0 5] :^^mit. ±fEmm\Zf&^Xi^^tifth(D 
-e*oT> D ASrie^f § c t;^< . «l&:7 -f ;i/ AOD 

7&<7?#^^ffij?lST;^5-r:7A«JHtiiSr||#tr*3:t€r 
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[0007] ^0mm. ±£ftJeffi®<l:«iSd«J6$ 

#jg^^ty>:^-55(jm7!>«i-4i^#e>n-r:7^;i.A««ft 

i!fiU^cmit>'W';i-A;{rt£E^lCcfcO±iahf^y h^SJICAO 
]L^\z< < Ui^a^i; . y ^ )V h.mm^ii^^T T ^ , 

t). *^:3flDta5$Hi<Oli^dtH/D^O. 5"C^$ 

n^^f^^mft-t ^ o \z't ^ hy ^ ))^ jx^m^^ Sin\z 
fc, V h(Dm^m^\z^\i^x^^\.fzm^. lo 

S7;i'5-^7A^KJS«irmjfF>:tr'-<;i.AS5^tt$'i^^Jc 
( 0 0 0 9 ] -TT^cCt)^. 15^51 1 7)V^ 
m»J«*fflCi«ffiMfl:«l31lcJ:Otf*;/h@D;&«0. 5- 
/D^O. 5-e^$n^^fiiS:«l>t-rfcryh7!)«J^J5)c5 

;wAd«ii®$nT;a«»ct^#iafr^7^;i'AS^tt 

lc©tafc^®5[igT;i.5-':7Ag|®«^±gEai®o^^ 

ttl OO/zm'^fcO \m}^K±,m^^tvx\e^^:zt^p^ 
WLhT ^^at^i fs.m.<oy H )vix^^^\z@^tii^nm9& 

S7;i'a:::^AlS)S«Sr±ffiSI@<0»»t¥&t Ufc. * 50 



»i2fB^o7^;i'AS^^icsn}^c^t5«iST;i/5-'> 
AmS«^±S^]S(Diggt^©:tUfe. 
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&tirz^mmm7 Amm^(D~mmmm\zz>i^ 
xmv < mm-r ^ . ^^m<Dmimmm7 )i ^ ^mm 

7)l^^^':7Amftn7)l'^:i.^A^^mU<D{}^/3. 

< t ^)fm^mmi&^m^^^mm{tmm\z^ o tr^ 

mfiSL^ti. ^ i^\z^mu<Dh: y hM^m±\zm^mjaL& 
my jiAi!>^mm^tixu^h<ox^^^ 
[0 0 1 1] X m ^ ii ^ 7 ju ^ ^ o A ^ fz \t 7 
^ A^^mu t Lx\t. ^\zu^mm(Dm^i(t^ 

, Al-Mnl^<D3000^^^. Al-Mg^(^5 

oooj^^^it^m^^-^^tixi^^H)^. ^^mo^mmn)'^ 

n^<D7;i^^— »i7A^^o^a5j:i^^5^>< > if vft^ 

^n-s 5 0 0 0 m<oh o)i}^n^ vi^. 
[00 121 :i(oj:^um$t\zM\^xw!^mi)^m.^ti 

ii ^(oumt^\z^^\Sim^m^m.i.tz(D% . i^m^ti- 
h ^) ^ ix^m^x7 ^} ^ > ^ ^ vito-^ . v&m 

^i^^^n ozhmt^ Et^m'M.m^i^x ^fx^ . -^v^ 
7;i/5-':7A^:»?&t^eti^o 

[00 131±atr^hti, SDd^O. S-SumT, 
d^OgDtai$H«h©M«*«H/D^0. 5T^$nS 

jeA^>4i:T>;^;-2i!im;&^ + ^^^e.nr:7^;l/A5B^#d< 

/«t-5t^i»Uy5:«lI&:7^;i.Ad<ffilf»c<tr)±ffie-/ hrt 

^\zXr))i^y).\z<<u^(DX. y ^ )lh<^m^i)'^^T't 
•5. e^yhSDd^O. 5-5//m<Z>®fflTa&oT 

t). SD<i:.S^^H<i:(Dg|#diH/D<0. ST^^-Ste 

y y^^Hii^^T^xmrnii't ^7 >ii-^^ii^ni^t\ 

f^s-iK/t-re-yhji. loo/im' 
i®a±j^fijt$nTii*ci7!)^^®^3ir;u^-':7Aei 

iS«CSfi'3a::7^;i/AS3®tt^l^^lcM#T^S-aT» 
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[ 0 0 1 4 3 ±fs^nmmmit^mL uxtt, (i^u< 

\t. 0. 5-1 o%75«$f*Lv^. mwtmm<Dm&ifi 0 . 

mxiRm<tx^ ^ ii^^mmmcommif^mmttji^Tb^ ^ x 

10 0 15] ±fRyKmm^\zmu^mm\^xmmr 

<Dmmmo:)mM.u. 5t:£^jt>jf^u<«iot:-4 0 
X 0 itf ^ I. < \t 1 s 2 s x: (Dmmx $> ^ . ^ut>^ 
sr^^iTtt, i^wt-r^m.mmm^n^<Dizm!^m^ 
mr^ii^^x^^. — »fid«4 0 t:^jex.'5 m 
mmxm^itx ^ ^^^^m mm <D mm mm iifs: ^ i)^ ^ 

o 2:^^^muvt. mm$> ^ \^^\tmmx i> X ^mmtfi 
^ \zmm\zmt^f^ nxmm-^n^. iftaictt:^»tt 

10 0 1 6] 3^«E«MdtffiC^ e,n3?sjt«i^ 

T J[ 0 . 1 - 1 A/ d m'eaET?*^. 

^mizmm^f^^z^f) m^i.xnmififft>ti^. mmm. 
C0018) c ® cfc ^ I' bT» - 

Dtgg$Ht(D««;6^H/D^0. 5T^$n-6^fr$r 
itfc-r fcf y hdt«Jrit$ti-5. d CD J; ^ l3lll:W©«iSl:i tr 
y hd^s^^^Fnrv^* t . 3l6«co^iBK:fg| Piatt :7 ^ 

0, iiPlffitt«l&7 ;i/ A©««tt^(^| Ji^i*^ C id« 
T €r -5 . 

to 0 1 91 *^WTfflVie,n^j|fcpiffittWi&^^;i^A 

»3^/BV^f>n. 3PUX^U>7'U'75^^— h (PE 
T) , PET/'-ry:75'U— PET/7'>?'<— h. 
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«X^l/>7^U:7i5'l/— h#<Sd^5 0^:;^%£4±<&i5 

3j^Ux;^5^;u:7.f;i/A, fe«M3j^Ux^i^>. ^m^-^ 

UX5^lx>. »«*3j? U X5^ U >, ij X5^ 

(T-r^/-7~) , x^ u > - 7 ^ U ;Hif x;:^ 
^fr^©* U :t u > 7 ;i/ A. p E T^^l^^^f e ti 

10 ^. i»Rlffltt«|&7 ^ ;i/A®fltff tt, 5-'20/£mS* 
t^n^. «jm :7 A ^JRff dt» < PS: 0 jS^-S t . JO 

[0 0 2 0] ilE^ffi^lST^l'S-^A^ttlC^prSitt 

mmy >( )ujxt:s.mr^izu. mm^ tirz — i^<D&mti 
b- h n-;nc J: r)^iS^aa!T;^a xC7A*«*± 

0 IB ^tiftzz^iDnik^m^mtsy^ jiAm^mt^t^z: 
tizJiO. f»^ffltt«i&:7 -< ;PAWiciftiB«ia7;i/5x 
^ Am^^^^. mEETxmmm^^ti\t^iy. ckdj: 
otc-r^t, ^ismsr xe? A5jf:^oi5ffiicfi*piffi 
itmmy ;i'A*^5^— h u/t««tt(cflin/t^M«i 

ST ^l-^xC^ASlWfitdt^en^. C C T©flE3» 
<OU&\t. UMm&(OM8lX-t^X$> 0 . I^pjffitt«*l& 
7^;PAi:UTPET*tflauie>n>b«^(Z>fifl[tt8 0* 

m.miSi< $>i>^^itmmM&&.±\zmmx^ ^umx^n 

tfJ:<, mWffittafl&7 ;^ A t UT P E T 
>5:«'&0««W: 2 2 0 • C- 2 8 0 " CSiET**. * 

D-;H-J:oT*Mte>n-6»fiEtt. I^prffitt1»l&7 
^ ;PA©tJM^jp;!^4Si«c<t OM^lcft^esn^. ^fc. 

^®«isr;P5x^A^ttcDM®<otr'> h?&«jE^fiJt$ 
n if ic n ^ni8^ Ri Utt «te :7 ;i/a^je5»$-&-&« 

ictt. f^i\:^y h^msSii.tim<om<o^izmp5m^mmy 

^ )lJx^S.m Vx h J:^^. 

[ 0 0 2 1 ] llJt»ii©3iiB«3ir;P5 xr:? ASiJBfiic 

*oTtt, T;I/ ^ X A i >S: tt 7 H X A -a^^lRtf (D 

$Ht<Dw«3&«H/D^o. 5'c^$ns^fe#^iifcr 

50 nrffltt»K7 -f;i^Ad*StJB$nT)&:*fe(3!>T**OTr, 
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tt>75:i^<DT> mtE[t}^^mx$>^. ^ e> \z. z(DmM9!i 

[0022J i^\Z. ±W.\d y h ^ 1 0 0 um' ^ 

=-'>ismmm\z^^Uy^)irAtsmii^i^^\Z'i^^'t^ 

z, tif^T^ ^(DT. m^m^mmy ^ )i^AtcD7 >:^- 20 
jam* J: 0 fRi±$-«i-s t*tT#, m'ssm^i^my 

[ 0 0 2 3 ] 

[^i£03i aT. ^^m^. mmm^<kz^tt^mizj^ 

\z ts n ^ h (D ^ it u . 
(^mm 1) 7 )i ^ L.^^mu ^ i^x J i s 5 1 s 

iss®«8Sfe»ttT. ^jtomH 1 5 V. mm nzm^ 
^mo. lA/dm*. 251::. s ^<Dmmi&^<tii&m so 

3. owmT^o. eyhSDtt:»>hai$Ht(Diifi^ 

-^^^TTKifcu, 7 0t:T^ilt*JgL, a©i[isir;i^ 
5-OA«<&#rc. oi^T. 8 0" cic:j!jnl^$ti;t-j* 

. 2 6 0 " c icjn^^d nfc h- h D — jnccfc 0 
®iiiST;i/^-'j7A?g«$:2 6o* c \zmm-r ^ 1 1 % 
^z — M <DE,m n jimizmo nrzzii^(o p E T 
y ^ )iAm\z^mr ^ iz\z^ 0 . PET7^;pAratc 40 

^ z tizjz r) , m.m$!im7 )]^ ^ AMU (Dmm\z p E 

m^m^tz. z.z.xm^^ftPEry^jvA<Dm^\t. 10 

m T ^ o . 

[0 0 24] i^mm 2 ) mmm \ tmm\z vr 7 ^ 
±i^^mm 1 tf^m\z Lxmmmm it 9Si.m^ mi.. 7 )u 

^ A'^^^ti<0^m\Z. D=2. OiimTftO. H 50 
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P E T y >( )l A^ h \^tz^m^m7)V^=l^A 

mm^t:nrz, 

(mmms) mmm i tmm\zvx7 ju ^ A^^m 

ss-o. 2 AX dm' \z^wr ^^^it±fs,mmm i ^ 
mmiz Lxmmmmitmm^mv. 7 jv ^ =io A^^m 

^(0^m\Z. D=l. 5 u mX $> T) . H/D=l. 2^? 

VX^m$!]:m7 A^UomWiz P E T y ^ )l A 

^ 5 ^ - h 5 =.0 Amm^^mtza 

[ 0 0 2 5 ] immm4) nmm i tmm\zvx7 ^ 

^^mmiiimm\zvxmmmm{tmm^m\^. 7)ib, 

^-"^ A^^m^<D^m\Z. D=l. OMmTf&O, H/ 
D=2. 1 TfeS fcf h ^Jg^L/t. m««^T^. 

mi tm^iz i.x^m9!im7 ^ no Amu(Dmfs\z p 

ETy^Ji^A^^$.:^ - h L;t^®i5!iaT;P5-'5'ASl 

mm^mrz. 

(mmms) mmm 1 tmm\zvx7 ji^^ni'^A^^m 

0 . 4 AX dm' iz^M-r ^^iMt±^mmm i t 
mm\zvxmmum<tmm^mi. . 7 )i ^ A-^^m 

U <Dmim\Z. D = 0. 7 5;zmT^0. HX D = 2 . 7 
X$>^ \:f y h ^ff^^Vfz. «^jJ^T^> HSg^Jli^ei 

izi.xmm^m7 ji^ Amu<omm\zp et y ^ )v 
A^ ^ % ^ — vvft^m9!km7 )v ^ :=.o AmmwL^n 

(iiM«3i6) mmmi iin^\z\.x7 }i^:z.o i^^^m 

S*0. 6 A/ d m' ic^M-r S JU^1^«±IBIIS60!l 1 t 

m^izx^xmrni^mit^m^mi^ . y^i^ 5 - a-^^s 

<Z> D=0. 5/zmT^bO» H/D = 4. 2T 

tf y h * jgfijt ufc. @j»ji^T», mewitr^^iic 

UT^ffijaay^US - ^7A3Sg*ffl!)^®JCPET7-<;PA 

tJt^®5SS7;i'5-'>A8l^«^^y^::. 

im^mmi) mmmi izmm\zi.x7 )v^-o A^^m 
s* 0 . 0 9 A / d \z^^r ^ u^\t ±,^mmm 1 

^MO^MIC. D = 4. 8//mT^0. .H/D=0. 5 
trUT^ffijaiiT;l'5-->A5^tr(OpS®twP ET7^;U 

A*^5^ - hUfc^gB«isr;P5-':7Asi®ffi$^ 

[00 2 61 (tt*ftWl)^iSfil9liPIiltUT7;U5 
— '>A'&^l!l«*littIg«lSL/t!ft, eEr^l/S— C^A^!fe 
^tJ<^)^ffilceS8 — 1 2A/mC!)ef0tr*|Bii4-y->H 
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(««WftiS{t«is) iCctDD=io. 0 

MmTfeO. H/D=0. 3 -C* * tr 5/ h Ji^rit U/t . C 
ICiO* D=0. l/£mT*0> H/D=0. S'Ca&'S 10 

E T y ^ ^ ^ — h tt^m9E,m7 j\< ^ Am 

[00273 (itiKStmz) mmm i tmm\z vxy 

A^^m^<0^m\Z. D=6. 6MmT3&Ov H 20 

mm I tmm^z vx^mmmr )v ^ :z oymmiz 

*tJ<Z>^ffilC, D=5. 0 u mX$> 0 > H/D=0. 4 

ft. 

[ 0 0 2 8 ] (ittjfiai 5 ) mmm 1 ii^«icLTy;i/^ 

<D^^^mS(E?BflP*0. 0 1 A/dm' J(E M T S ^ 

)i ^ zlo A^^mu (ommiz^ D=7. O^m-C^D, 
H/D = o. 3 T * ^ e >y h ^ j^fiit u;/s:. mmi^Tik. 
mmm i i:mfSk\zvx^mx^m7)u^^oAmtt(omm 40 
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««ri. oA/'dm"\zmm-r^&.i'\'\t±mmmmit 
mmizLxmmmmit^m^mv. rji^-^A^^m 

U(r>m^m\Z. D = 0. 2 p. mX $> K> . H/D=10. 0 

iz Lx^m&mT j]^ ^ A$iiU<Dmm\z p ET y ^ )u 
A*75^-hUfc3iiffi«iar;p$-C7AiiJB«^# 

(it««7) mmmi izmm\zvx7)]^^ziOA^^m 
mm\z vxmmmm<tmm^mi. . -»>a^^?!i 

tJO^Ml::. D=0. 4tfm-r?*f9. H/D=5. OT 

V X ifkmr i^o A ^U(D mm izp ETy ^ jiA 
(it«^«8) mmm I tmm\z\^xT )u ^ zi^ A^^m 

It^rO. 08A/dm* IC ^ M "T S J2t ^ tt ± R ||J6 « 1 

3fftt<^^®lC. D=5. 5//mT^&0, H/D=0. 6 
■C** tf-:; h*«^filtUfc. «jl?«tT». IIMMl^l^:^ 

icL.T^MMsr;i^^:^':7A^«-cDW®i3PET:7^;u 

( 0 0 2 9 ) (.mtmrny mmm i - 7 . jt«« 1 - s t 

^ ^tifzimmmmy )\^ ^ Ammm^-^ti^ti^^ zf 

$r«IA^fi&IS^JCJ!)DXLT, ^ ^ $r M PR 0) P E T :7 

>f;^A©finia«^j83tr*;itcj:o v 

ft. ^e©»«^TIB« 1 -it 2 iri^-r. ffff£2p»^. 0 

&^±0. 1 mm' ^m<0 h(0^ (©) , 0. lmm'ei± 
0. 3 nim'*«gSIWli|U>:t t>0 $r (O) , 0. 3 m 

0. 5 mm'£A_h|WiiUfc=b<D* (X) tLfc. 
[ 0 0 3 0 ] 
[^ 1 ] 
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^y :iL^-^) > ^ffi^^^^ . ^fz. :kmtjimm\z^t} 
m'^m^mmy^ji^jut^mzsx^mT^iiiKix^zth 
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[0 0 3 41 m^mz (o^mmmy ji^ ^ zz^ /:,mm^\z 
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^<Dx. m'^miaEm^y juAtcDT >:fy'~mM:^j:f) 
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